cos(π sin 2 θ) dθ, which appeared in the famous Ramanujan's Notebooks [1, p. 56], appears difficult to evaluate and, therefore, served to motivate this note.
For a continuous function f (x) on [−a, a], calculus students know that
f (x) dx = 0 when f (x) is an odd function (i.e., f (−x) = − f (x) for all x). Therefore, it would be useful for students to know when a function on (a, b) can be translated to describe an odd function on a corresponding interval (−c, c) .
) being an odd function on
for all
). 
Definition.
) and so
This also can be verified directly by letting x = a + b − u and observing that
Examples. Each function below is odd-like on the indicated interval.
(i) cos nx on (0, π) with n odd, and sin nx on (0, π) with n even.
(ii)
sin (mx) sin (nx) on (0, π) for positive integers m and n, when m + n is odd.
(iii) cos(nπ sin 2 x) and cos(nπ cos 2 x) on (0, π/2) when n is odd.
(iv) sin(nπ sin 2 x) and sin(nπ cos 2 x) on (0, π/2) when n is even.
The odd-like property for (i) and (ii) can be verified directly. For cos(nπ sin 2 x) in (iii), observe that
Verification of the remaining functions follows similarly. Each of the above functions has 
Proof. The function
is an odd-like function on (a, b), and so the first equality holds. (This also follows from the substitution x = a + b − u.) And since
Examples.
(ii) The counterpart of odd-like functions are even-like functions defined as follows.
b). (Thus, a function f (x) is even if and only if it is even-like on (−a, a) for all a > 0. And f (x) is even on (−a, a) if and only if it is even-like on (−a, a).)
The reasoning for odd-like functions can be used to show that f (x) is even-like on
Note also that for every function f (x), the function
(i) cos nx is even-like on (0, π) when n is even, and sin nx is even-like on (0, π) when n is odd. (ii) ln(x(4π − x)) = ln x + ln(4π − x) is even-like on the interval (π, 3π).
Students may find it instructive to prove the following. 
